Protein kinase C and its isoforms in human breast cancer cells: relationship to the invasive phenotype.
Total protein kinase C (PKC) activity and the expression of 9 isoforms were determined in the estrogen receptor (ER) positive MCF-7 human breast cancer cell line, this line transfected to overexpress either PKC-á or erbB2, and in 3 ER negative breast cancer cell lines. Relationships were sought between PKC and the expression of E-cadherin, alpha-catenin, and vimentin, and urokinase-type plasminogen activator (uPA). In general, PKC enzymic activity and the conventional isoforms PKC-alpha and -gamma were higher in the ER negative, compared with the ER positive, cell lines. Over-expression of PKC-alpha by MCF-7 cells, with ER loss, was associated with the emergence of PKC- expression and a relatively high level of PKC-gamma, features typical of cells with increased proliferation rates; there was also a loss of PKC-delta, consistent with acquisition of the metastatic phenotype. Transfection to overexpress erbB2, with ER retention and slowed growth, produced a decrease in PKC-alpha and -gamma. Vimentin was expressed by the ER negative MDA-MB-231, MDA-MB-435 and PKC-alpha-transfected MCF-7 cells; they also showed loss of E-cadherin and, apart from MDA-MB-435 cells, high levels of uPA secretion. The ER negative SKBr-3 cell line was exceptional in that it had relatively low total PKC activity, low PKC-alpha and -gamma expression and no emergence of vimentin despite loss of E-cadherin expression. Compared with the other two ER negative cell lines, both the SKBr-3 and MDA-MB-435 cells had low PKC activity and uPA secretion. These results are consistent with the involvement of PKC, and notably the conventional isoforms, in the development of the metastatic phenotype, and specifically with the loss of E-cadherin and acquisition of vimentin expression, and the enhanced production of uPA.